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(57) Abstract: A projection optical system having a good optical per- 
formance without being substantially affected by double refraction 
even if an optical material having an intrinsic double refraction such 
as fluorite is used. An projection optical system (400) for forming the 
reduction image of a first plane (R) onto a second plane (W), com- 
prising a first-group light transmitting member formed to provide an 
approximate agreement of a crystal axis [100] with an optical axis, 
and a second-group light transmitting member formed to provide an 
approximate agreement of a crystal axis [100] with an optical axis. 
The first-group and second-group light transmitting members are so 
positional ly related that one is rotated 45° from the other around the 
optical axis, and they are both disposed on an optical path between a 
pupil position (20) on the second plane side and the second plane. 
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&Jfctf2 0 0 nm&T0#£fS»M£aifi£*S#tt£WU £Att [1 1 
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aKttTattBtf*©^*^"^*. 

!B3 A0~l&3CEItt* *56^©*l©¥ft«:KW-r*0T*oT, ft»©A 
■»ftfc#r5ttB#f*©##*wLTtr>*. 

Jtft^T*ttBtff*©^S:*tT^S. 
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IS 9 0H ^2 Wfi«K:^^*«!*^* P L ©l/>Xi^^t@T$5. 
^1 219)1 JR3*««H^* i *i5l*^*PLH«fcS^iA±C»*Sn5 

mi 5 0H «3*JfeW»I* i *>-6l9:l^^^©ft® i R^**'t0'r»S. 
mi 60H T^^O^AW7>i:LT(D¥#ftf : A'rx$:t#^>^0¥^C7)7D 

mi 7 011 7^Df/HXiU0W*if^#^(D¥P7D- 
t>%. + X*KttoTli*tt [10 0] 30*, +Yii:ftoTlSII [0 10] 

+ z$i^^x^ B B B i4 toon ^-wen&Esns. 

Sfc, XZ?@C*^T^ B i [10 0] £^CX6AHi [0 0 1] i45° £ 
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fc-r^fflfcfSIH* [10 1] XY¥iBK*^T*S*ll [10 0] ts&XtM 
tt [0 1 0] t4 5° *fcT;frlR]K:8ai* [HO] YZ¥iB£*^T*Sft 
$4 [0 10] *<ktflSAtt [0 0 1] £4 5° *&T£flfc*8fi« [Oil] # 

*n*n»*«n*. $bc, +x«. +y**^^+zi*ic»ut»1/WM 

*fcT#flK:8** [in] 

f&iEn?«, +x«u +Y«i*«fc^+zifc"cas*n*siaiK:*Jt5is 

Sfel/fcJ:^^ fST'H *10^»tStlSft* [ill] *I*J. 
nt#»tt3FBwOtt*«i [-1113. [1-113. [11-13 tfflTIi, ft 

n«nc, niBB+na-rstttirii u o ol to 1 03, [001] %mz& 

10], [101], [Oil], fc«ktf;in£<HBfc*Bw0lSftllli [-110], 
[-10 13, CO 1-13 £fln?tt» «B3t#**T**. 
£TF, *f8^©^fe*KWt"SirtC, fflifc© Burnet t £©^ft<Di*jE2&* £"3 
^TttfiEtS. Sg2AH~|g2CIIlte, Burnett &0^ft*RWr*H"tf»oT, 

H+WRT^-rs^cDW^n^i i«o 1 o' **lth*. t^bt, 

*t£5 0° ©«tt£*bT^*. 

/jN$fcB^¥£WT£«B#0fc^6MS£» /vy^^fclfibfc'hS&R (IS 4 
C0£#88) «et»HWfeB#f***1'*ttB«fO&^««**^T^S. -£> 

ttSfcbfcJ:5K^ Burnett btf)^£T^ -ttoatSUVX©^^^!* 
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[111] B.?ft®*:*'btbT-tt<Dm&U>XZ6 0° *§*f 

Amc^fcfc 5 £fc 0 , te^oStEl^Xfcfctt^ttBtf tt* 2 B UII 

[ill] Jt*W'J>S^B*f***T%*S»r©^^«*i: 
fc*. Sfc, «fttt [10 0], [0 10], [0 0 1] it^W 
**fcBtf*£Wi***H8T©fc^*l*£fc*. *5Ki* **** [1 1 oL Cl 

oi], toil] cttjfc-rsfMttt. «;&fl©«#ic#T*BSr*tfJi*fcW'J>2 

fl4r©l/>XTtt, 3t«l^e> 3 5. 2 6 ° (ISAM [ 1 1 1 ] C 1 1 

0] £0&Tfc&) 0fB«C*5^T. *Btf©l*»***K:£tt* 

j&2CBfc#Hrr*£* -StOftHl^X* 6 0 0 *B*tWl;:iHll££1*S 

^Hcko, -ft<DH&v>x±fcx\t. &mm*m±-v$>z>mm [no], 

[10 1], [0 11] fl5Kf)5i»«>^nSut»5. L/^b&^b, TtlA^ 

6 3 5. 2 6° <Dmmttet>*>ftm^ik®ftft^mmz&^T. nnfanmyt 

t\Zt£Z. Burnett bW^tH t*B$r0#»fca*8*3Stt* - 

[loo] (3sfcfcm*§A«i [ioo] £#¥tt£<M»&»Att) t-as-e. 

3ll2ilMDI^>X**<Dttllll£*§A«l [10 0] (££tttt£Att [10 0] t3t 

^li^tU4 5' iWffittWfciHifc***. [10 0] 

£#¥«k:*fi»fcf&Attfctt. ^aw [oio], [ooi] 

Jg3 AEI~H§3 CBte> #56910^ 0^fc£ffiET*EITfcoT, ^OA 
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M% fg 2 8©u>X*?K:im*ttBtf 3 B UlCTiH-cfc o \Z1&%. 

©##te, »3CBKS?\fc5K:&*. 

[10 0] »C»«-T5«tttt> Jt<ft«**ttB»r***"r*ttB»f©*^ 

[in], [l-ii]. [-li-i]. [ii-i] 

\z. mm [ion, [lo-n. [no], [i-io] 
^^(ommznt^mmm^m^^<^^<om^znt^mm^it^ 

tt*3V>«B8HMtfcfc*. -©J^K, #i*©^>X^Tte, )t«l*6 4 
5° [10 0] ii^fafft [10 1] £<0&Ta«) ©jStfCfc^T, It 

^tm2»©l/>X3S^t©^"Ptt» «B$r#**"cas*Sfi«i [10 1], 

[io-i], [iio], [i-io] 0»»*w«c0»«£>e>n, »&4 5° 

o**r&to^*l**^linfc««K:*^T«^fi©«3t»c#r*B«f*J:0«b 

HM©«3ttlc»rsBJff»3&«**^*B»r««*«»*JltC**- -<^°> 
-|g©^^^^^^^T^l/>XS : PfC^^^7 1 6^i:7fe^t©ft^^^«3 

5° -40° g«T<&*. LfctfoT. »l©^feSaffl-r*^t»-J:0. 

14 [10 1], [10-1], [1 1 0], [1-10] OttB»f©*»ft*KWfcS 

fc*, *»H0»10¥ftK:fcV>T. »1»©U>X* : F£*2#®1'>X* 

©HAM (fctAtflSM [010], [001], [Oil], Sfctt [0 1- 
1]) [W]±©^$ft^4 3 ^ibrct@*r^^^n5^4 5° T»*:tfe**t* 
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zmimm to i oi t <D*«s+i>tu£**t«**** 545 ° T35 *- 
$ f- asAHfcitfwsBH** s4ltt [100] **** 

ran*. tfcfoT. »i«*»c».t. 1<T«4 6' «tf 

o- ) e»«j»»cHea**-t- *■**>*« . i s s- . 2 2 &• . s 
«*re»*). ,„,. 

ttT 2 t*5Sa*bV 1 -t* i »* L ' V1 ' 

*fc. »2AB*«W2BH*#«T6fc. U>X*F»*«»i«»» [1 
n] tt _*S*TV>S«)T. JSB«f*5»*®«S^«l [HO], [10 1]. 

ton] e»jw-*««*i2o- k**t#su ■■*■«»«>»*** 
jM s:ioii. cio-n. in", [i-io] «=**«««• 



PCT/JP02/05878 

WO 03/003429 

-22- 

0] (SfcttKttM [HO] tMOCWMi) fc-M*. *4S» 

6+i<tLT9o- fc-itffi*twtc@e**5. «m [HOI fc** 

ftC«WkttMfc»- »»» [-1103. [10 1]. [-10 11. ton]. 
[0 1-1] 

S4A0~*4ca(i. *«w«)»3©#**«iwr*BT*^t:. 

MM [1 1 0] Ot«t*«fc 

*S»MaHMti:ft*. *fc. MM [100], [0 10] C*r«T*««B. 

tt*»**&nff***-ra«B* ,oavi * s * i:as - *M u 1 

1], [11-1] C»*T*«l«tt. tb«69/ha»B»r*S*1-S*B«f©*V> 

?t%m<D\s>xm?tmitwr\t. «BDr*««*T*a»B«t [no] ® 

5, S30*»*SffltSt. «BST»*««**«K*»*- ta 
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fct^LttJiaiKouvX^K:*^****** toon »4»oi/>X 

ft. 

vmfttmuzvzt^ztte. mz*btvxte&9o° + (nxis 
o° ) ^«#«ciatea*6-fc* -r&fct3 9o o . 270 0 ... 

v>. mz. »3©wr»i. «B«f««^+*» ofctt43«ktf*©ift#> tc$>ft 

fcl.O0U>X**©ft*fcfctt*«l [1 10] (SfcttKttlH* CI 1 0] t% 
#fgBJ!©fl5©^&<!:LT, Burnett £©^££$81"*. £© 

(*fetitt«M [1 1 1] fcft*«K:»«&isai»> mesi©i/ 

>x* : Po^tt*»fttt [1113 (*&tt«isfttt [111] tx^mzmm 
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xx, mte%mm®®tzzttfrzz. cz\x. mm a 1 n 
¥mzmmu&^t\z. fe&m t-m], [1-1 1]. ci "^s- 

(fctjltfttl«-[-ll 1], [11-13. Sfctt [1-llD H±©tt*S 

| / >X*^IC*W*»*«I t-m] *6»©l/>X**»C*ttSttA*ll 
[-111] £©ft«l£+'kfcl'fc*B#Wfca&#6 0° 

3i2AEIfc«fctfff§2B0;fre>&§l3e>J& i fca9» &H$* [1 1 i] 

t-r**^^^ 3ttt&+^ti/fc«B»T©*»oiHite*^tt*«i 2 0° on 

ttffi»WKISlB;*ttai:V>5dfctt, B$^ilTI^6 0° + (nX12 

o° ) fzrtm#mz\B\m2vz>zt. t^eo 0 , i 8 o° , 3 o o° ... 

% 5 ©^ttTtt, SfS 5 #© 1/ >X**©#ttfc»-3 fc*S 0«ttT 5 t» 6 SI 
3 #§gBJ©Sil6©^££:l<T, gl©^^3Offet*5<0¥fti 

tt, *i»©u>x**©ft**iSAitt [ioo] (gfciiiftttAft [ioo] 

£ft¥WC*ffifc*&Att) fc-SStf. f&3&©l/>X^©ft$£^il»$4 [1 
10] (SfcttffclftAtt [110] fca*«fc<Mi&»AI*> »5 
»©U>X*HP©3fc*l*ttA* [111] (£fctttt*SA*l [111] 
lc«fi&i&Att) d©*^fc v «B»f©»«A#»ciqiAT. A 

*3s>3im*, aasr*J:^c/±as©6o©^ffi*^a^ufc i^©^fts- 
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$4 [l l l] (ifctttttSfitt [Hi] fc**WK**fc»»*> 
tiefliOl/^X*^©**!*!**** [Hi] [ill] 

fc-SS*. »5*©l/>X* : fi»6#©U>X* ; Pt 

Lfc^ft^l 2 0° ©<&W>Xffi©ffiB«££fiBt-*'K£££5S*©l'>X*S 

#S89rai. ±iJ5©!& 1 ©^ ft. J|3©^ffi*«k^«5©^tw*5 
V>T, &©&#£ (3) ~ (5) SiiSf^^fc^StUVi. 
| T 1 -T 2 I /TA<0. 0 2 5 (3) 
I T3 -T4 I /TA<0. 0 2 5 (4) 
I T 5 -T 6 I /TA<0. 0 2 5 (5) 

T1-T6H mmLtz£?\Z, *1»-IR6»©W>X*^ 

^^^^r^-r^T©7tsii!0w©7 l e$4^^^^'* $w ^^" c * ;5 ' 

(3) ~ (5) Zm%btZ^t. ttB»r©*»tf**<&9. tt¥*©f6fttt« 

tfJBflsT 3 ©T*$f * 1/ < ft ^ . 

*56W©9J©JaiB-K:-J:ntf, »1/>XW< tt> l ^©03®£ft 
JBiiB©ll/h«**2iS±C»j«T*R»B^S©tft*^»!w* 
HT, 7* hUv7.h^b©^^XCct^l/>X©^^^»^lHljg1-^o H© 
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0. 5< (Dw Nw) /Ew<l . 4 (1) 
H) TrfcS. Nwtt, B2Bffi©BP» (MIDI) -C**- 

ft*£ (1) »4. BBfMftBBfcBBRnftfc*»fc®B**** l ' TVS *' 
ftfrS (1) ©TRttST®*^ i*tt«R±i:M«W7tH/^^ 

«, (i) oti**o. 5 3<tb, *©±rb*i. ztt^tm 

Sfc. ±B©R»fl*rffl©«B**aT?tt. *yyh*SfcttPm*©B*R 

a**«©*«i*«*ft^«fc5c»**n. bib©bi*mb*»b 
•r*fca©B$rs©B i < *> 1 ^* u >*<^® s *^ 

t**u b i *«**&0»*c*3v>tii 1 +w**e««ft«>* 2 t>n* 

*&©H*fc»:*V>TB2«B©»*«*B2R±K*fcT*fc6©B*rffl© 
B 3 ***** fc . B 1 «****» SB 2 tt*tf fc5*#B+ KE«* * 
fcBl*B*r*tttfB^ B2Bft^**^B3BB^»HMS3t'B+»wE 

^bT. B 1 ftRtf D ftlf B©*«R** *#B 2 *ttJfr 0 ft»f «©#«*«« 
"tt, 4#CHoT«ttfc»rt*nfcRltffi**b. Bl*B8r0lftlf*©*» 
m«£Sf§ 2 ftBffi'o BtfBOWBRBfcttffiMWfcBfc 0 JL fctt< . B 

1 B*»'&'©*B*-r^B 2B^B< «k 5 CE«snTV>* C * b ^. - 
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1 5 7 nm^«t5F 2 ^f-^t5m 
&<D*CJ:D»r«** <H** 

fc**©W>X*f (1~7, 9, 10, 13-18), BflWRIMIl 1 > 3 1 

^XA60I1 *0»iBMM**¥*4 0 0©MfcbT©»2iE£ffi«** 

-<>>^6 20rt«ffiW'b5Ffttt*^^--* :; * n * ;lt *' ff * U<% **** 
6 1 4 0 0©«*K:«Ufca«it^«»*** 4 0 0 (CttUT^ 



PCT/JP02/05878 

WO 03/003429 

-29- 

ROX^OftSSLX (Ew) *©Y^OfiSttLYtft5. 

nfc i^* 5 o (D/^-xDW, i *fc&0®#r£a>£ i 

MIOOi. 0DiiR»*l lt2^©ftl/>X9. 10t*6i*«nT»l 

->©2fc*> *»J*r*fc*®*2»*ft**2 0 0fc. IB2+M***®* 
C»^T»2Bifcfi«*nfc^XA6 0±K:^^JU/^->O«»« 

*HS*ft**l 0 0fc*2*#***2 0 OfcOW®****'*^ 
*2«*3fe**2 0 0fc*3*S«Wfc**3 0 Ot^HO^tC^lriTi 
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2*W*©»J*4M®ifi*Ktt« »2li****2 0 0*6O)feftJi3»*3tt* 
&3 0 OClRl^oT0fiir*/t»O»2^»»fOfttf*l 2#E«nTH*. 

ft i tnwiffi 2 + mfta. « i *ttw o m m s t% 2 is**?* 2 0 0 

fc©M©*IM»* 2 2 0 0 t^2 ftgff 0fitfil2 t ©IB© 

«2*g«*^2 0 0 t>@i»ttCE^c^«lAX2&WL, -©ft^A 

x2tt*«P^ttAxita^-r*«fc^iwia:^snTv^. ss>k> »i^K»ft) 

fttfH8*«kaf»23t»Sf0fttfttl 2te<hfcK¥®#©£tt®£*rU 2^© 
£at®£WT*lt>©tt¥3B# (10©ttK#rDfttf&FM) tLT-#WC«l 
asnTirJS. ;i©2^©£M©« <IISlctt*©««tt*ffi©£*> 

l^M^l 0 0S«fctf*3ttftft¥*3 0 0©3fc*lAXl*«ktfSS2«fc3fc 
^^2 0 0©3t«lAX2 ^-j*TXto5«fc5C»3t*nTlr»*. 

2»*^*3R2 0 0©IHffiE»ttl 1 *5«k^ft U->X9 , 1 0 II^DiltS. 
Sfc, »2tt#***2 0 0^Stf»«©*S*ft«*r*««JCJ:0. »lt 
POKftODifi^lC^ 2 H<fe*^fi£"T «> ^ t^Bjffii^S. **lfi»»Ttt, -©2 
O©>Htt©i6^C^^T3t»^«l«rff'5c:<i:^«fc0. ^M^c (T&fc-&*a& 

•3t<s«) ©3ti**^©EiiiTttto-6ttinL**'hs'<ia:Jtrict*«"r**. 
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±«LfcJ:5C. » 2 2 0 0 tt, *ltt****10 0**tf»3 
****«Ttt. «.2tS«^*2 0 0©tt«««S«#«K:»SLJ.-3 

0 2 0£*XA6 0i©ffl®#»+KE1I$nfcU>X (16-18) Ttt. 1 
K *#£igJ£*iT«, Hft&OI^X (1 6-1 8) KflLT, Hu2it 

Sfc. aiS1"53t«03tttK:»-rs«*ft«3& s 2 0° 5 ft ^>XT? 

tt. «ii-r*3teliO*IIIK:»T*«*A*3&«2 0' ft«A*J:5ftU>Xfc**l/ 
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tc<k 0 . *B3r®*«*K«K*tt* H£&< AI(Pft3t^ttttt««r * - 

4U>X»*«kO c *6l/>X»t©HT, (3) ~ (5) 

fcRfttftHi^MbVi. *fB«0»l^ft. * 3 5 Mi 
§lfflt5i^, (MV>tt»3i/>X», *5l/>X») £$fl2 

U>X* (MUttJMl^XW, »6l/>X») tWf^W^i'h 
9 1 ow^fpi t TifiictS : idWS b^. £ 

<h-5T, *JM!OllfS, »3Mc*J:tfll5#8s*»rr*»*. »1 
U>X* (fc*V>tt*3 1/>X* *5W>X») *»2U>X* 

mmm) s*iu>x» (*anraj&3i'>x#, »su>x») £&«:«2 

1/>X» <**Wi*4l/>X». »6 1/>X») IzmXTZZtlfillf*^. 
.kOMiEra^t^T**. ftfc, l/>XW8«?©iRII«IEffl©**IBK:o^T 

a*)t**-*«iricr*^>x^Kit«fti:©^* : P©ttii • ***w*lt. 
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fffon*. ^©±5ft»#«ft*iE«o##iB*^>Xii»»©***iE«©# 

±ifi© Burnett £©^S, 1 ~S&6 ©^ftfcttlHfc**©^ 

aff§ 1 ©«3faJS£0#ii3tt* 1 O03tJ«»a:ttll**tl2 ©Mftl&#©3fc<h© 
not*, WfI^t^»^<OlW<03t»iil- 

©»»*IISW»cStta3:t&<fi»^^ftffi**ft1'*^t*^^*- 

«T. A*iQttm*K*3 **««K:*^T, tft**^ 

££®/£T£T^T©B#rft^W (U>Xj£#) KttSS <CaF 2 *Sft) £ 
ftfllLT^S. SttftT&*F 2 U— '^©fBfi'f'W&ftttl 5 7. 6 2 
44nmT*0, 1 5 7. 6 2 4 4 nra#jfil:i5^TC a F 2 ©IjJf$(t + 1 
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P mO«[S^fc*fcO-2. 6X1 0- 6 OfJ£T^teU -lpm^^b 
+ 6 X 1 0-s<Dm£T*%iikTZ>. ti&tZt* 15 7. 6 2 4 4 n 
mttifiKfc^T, CaF 2 OBHr*©»*(dn/dA) tt, 2. 6X1 0~V 

LfctfoT, MlfiWCS^T. *4>«fil 5 7. 6 2 44 nml:Mt?>Ca 
F 2 ©S#f*ttl- 5 5 9 3 0 6 7T&0, 1 5 7. 6244nm+lpm=l 
57. 6 2 5 4nmfc»-f*CaF 2 0ll»f*ttl. 5 5 9 3 0 4 ITi&t), 1 
5 7. 6 2 4 4 nm- 1 pm=l 5 7. 6 2 3 4 nrat^tii C a F 2 OM$ft& 
« 1 . 559309 3T&3, 

»1iffft*CntUfct#, KT©»« (a) T^Sns. 
z=(y 2 /r)/[l+(l- (1 + k) • y Vr 2 } 1/2 ] 
+ C 4 • y 4 + C 6 • y 6 + C 8 • y 8 + C 10 • y 10 
+ C 12 • y 12 + C 14 • y 14 (a) 

81 1 ^IISsFllT'tes ftfiW*U 5 7. 6 2 4 4 nm± 1 pm©I»*HTM 

tt, V^JWR 5 0O5OCMO #J^e>JH(C, M£bl/>XL1 1 <h, 
®^t^-^^l/>XL13t, tfXAW (JB5B©6 0K**«) fl'JK 

^#istt©iaiS*iP]ttfciE^=^*^^>XL.i 4<h, u? 1 * junked® fcfitt 

f:^/-7*7U>XL l 5<h; U^£;HMK[M£fttt£iE;*XX;fr7. U>X 
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oTl/^^M&^bJigK, l/5 L ^;i/i'JtC!H]ffi^fS]tt^IE^-7 > ^7 > l/>XL 3 1 
iiigdll^XL 3 2 V^Z )im\Z{hW*fatfK-lE*-7s1i7, l/>XL 3 3 
l^^^;U#J^^M^OIH]® ; &[S]^feMiai/>XL3 4 ( h, l/^^^fi'JH^ 
$®$0[H]®£flttfcIE*X7^XU>XL3 5 ^XAWc^Mft^GD® 
£[p]tt£:IE*x;*#Xl/>XL 3 6<h, HP^DASt, ffi£bl/>XL 3 7 <h, 

i/^;wiij(c[H]ffi£fttt£^xx#*i/>XL 3 8 1, i^^JHBin;:¥®£fa 

ttfc¥dli/>XL 3 9 t. m&U>XL 3 1 0 t. £XA#JC«®#:©lH]ffi£ 
fattfcjE*XX#7.l/>XL 3 1 It, U^Z JHMKM £fitt£IE*XX;*j 7, 
1/>XL3 1 2<h, ^XA#J('¥®^f6]^fc¥£]l/>XL 3 1 3 <hfr 

Ate^?Mft0#ER0$lWb»£> LX (Ew) ^^^7tm^ER0X^[6] 

(mi®) T&SU^JUSfrbM (812®) 
^XA®^<Dftl!lOiitTTS;£frK?&o^^ r te# 
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'ttltotnfN* (mm) £. n Mm&lZtttZ>mtt&Z*tl*tl7KVT^Z>o 

Wmffi d ©ft^te, » 1 ft»#r 0 ft If ft 8 OJEWli^ b DDSStt&C M tTO?t 
gg^^ck^ 2 3fc»8f 0 ffitfM 1 2 OfiatB^SOTSTO^II+Tttftt U 

fid) n^oTiaffl©***a*jEtb, Aii©ft*¥ffi*feti/T^*. ±as 

*i* 

A=l 5 7. 6244 nm 
|3 = - 0 . 2 5 
NA=0. 84 
B = 1 3 . 7 mm 
A= 3 mm 

LX (Ew) = 2 2mm 
L Y= 5 mm 

Bff## r d n 







180.6367 




1 


338. 1128 


43. 1828 


1.5593067 (V>XL 1 1) 


2 


-344.9356 


1.0000 




3* 


-599.9988 


18.0000 


1.5593067 ( 1/>XL 1 2) 


4 


-750.0000 


3.8448 




5 


-3025.0000 


33.6610 


1.5593067 (U>XL 1 3) 
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6 


-248.3324 


52.8928 




7 


123.3512 


50.0000 


1.5593067 (U>XL 1 4) 


8* 


137.9069 


94.2897 




9 


-79. 1554 


50.0000 


1.5593067 (U>XL 1 5) 


10 


-622.2967 


11.3371 




11 


-184. 1414 


33.8374 


1.5593067 (U>XL 1 6) 


12 


-113.4803 


14.3635 




13 


-449.4836 


38.4631 


1.5593067 (U>XL 1 7) 


14 


-145.4454 


1.0000 




15 


990.3950 


35.4539 


1.5593067 (U>Xh 1 8) 


16 


-266.8459 


13. 1001 




17 


230.4657 


43. 1276 


1.5593067 (U>XL 1 9) 


18* 


905.8792 


86.0000 




19 


oo 


-322.8159 


($gl3tefcS?0tttf«8) 


20* 


160.0000 


-20.0000 


1.5593067 (U>XL 2 1) 


21 


1029.3354 


-39.7098 




22 


170.0000 


-27.0000 


1.5593067 (U>XL 2 2) 


23 


335.4155 


-25.7429 




24 


211.5661 


25.7429 




25 


335.4155 


27.0000 


1.5593067 (U>XL 2 2) 


26 


170.0000 


39.7098 




27 


1029.3354 


20.0000 


1.5593067 (U>XL 2 1) 


28* 


160.0000 


322.81 59 




29 


oo 


-109. 1661 


<Sg2ftg&«r0tttfttl 2) 


30 


-2979.2971 


-27.9776 


1.5593067 (U>XL 3 1) 


31 


259.8472 


-1.0000 




32 


-274.0559 


-32. 1994 


1.5593067 (V>XL 3 2) 


33 


788.0182 


-1.0000 
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34 


-226.6395 


-40.0000 


35 


-775.7225 


-17.4073 


36* 


286.8379 


-18.0000 


37 


-220.3372 


-218.2160 


38* 


800.0000 


-25.0000 


39 


369.0625 


-55.3479 


40 


-246.4360 


-31. 1478 


41* 


-707.1086 


-33.8357 


42 


oo 


-5.0000 


43 


-541.3470 


-46. 1825 


44 


339.2085 


-20.2043 


45 


186.8545 


-25.0000 


46 


270.5486 


-1.0000 


47 


oo 


-27.9903 


48 


513.9686 


-1.0000 


49 


-361.1692 


-33.6260 


50 


3025.0000 


-1.0000 


51 


-154.7547 


-37.2001 


52* 


-576.9675 


-1.0000 


53 


-139.4272 


-33.3665 


54 


-736.4201 


-3.6217 


55 


-1640.0282 


-32.3202 


56 


00 


-17.0000 




(^XA@) 





3® 

k = 0 . 0 0 0000 
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1.5593067 {U>XL 3 3) 

1.5593067 ( 1/>XL 3 4) 

1.5593067 (U>XL 3 5) 

1.5593067 (U>XL 3 6) 

(PjP&DAS) 
1. 5593067 (1/>XL 3 7) 

1.5593067 (U>XL 3 8) 

1.5593067 (U>XL 3 9) 

1.5593067 ( 1/>XL 3 1 0) 

1.5593067 (U>XL 3 11) 

1.5593067 ( 1/>XL 3 12) 

1.5593067 (U>XL 3 13) 

C 6 = 5. 7 7 2 5 2 X 1 0" 13 



WO 03/003429 

C 8 =l. 8 2 6 1 6 X 1 0' 18 
C 12 =5. 51714X1 0" 27 
8® 

K = 0. 000000 
C 4 = - 2. 03240X10" 7 
C 8 = 2. 4 8 8 1 5 X 1 0" 15 
Ci 2 = - 3. 3 7 6 0 3 X 1 0~ 23 

1 8® 

K = 0. 000000 
C 4 = 1 . 0 2 2 9 3 X 1 0" 8 
C 8 = 7. 1 3 4 0 1 X 1 0" 18 
C 12 = 3. 0 2 6 9 2 X 1 0- 25 

2 0® (2 8®£|W]-®) 
/c = 0. 000000 

C 4 = - 1. 7 8 9 7 4 X 1 0 -8 
C 8 = - 1. 0 8 2 8 9 X 1 O' 17 
C 12 = - 3. 6 4 2 5 8 X 1 0" 26 

3 6® 

k = 0. 000000 
C 4 = - 2. 1 0 0 8 7 X 1 0~ 8 
C 8 = 7. 03324X10 -18 
C 12 = - 5. 6 2 8 7 6 X 1 0" 26 

3 8® 

k = 0. 000000 
C 4 = 2. 5 3 9 1 2 X 1 0" 8 
C 8 = 7. 05067X10 -18 
C 1 2 = - 1. 0 9 9 8 9 X 1 0 -26 

4 1® 
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Cio = -4. 7 3 3 2 8 X 1 0" 22 
C 14 = 5. 08985X1 0" 32 

C 6 = - 2. 3 5 7 4 4 X 1 0 -12 
C 10 = - 3. 9 2 4 1 6 X 1 O" 20 
C 14 = 3. 1 3 4 8 8 X 1 0" 27 

C 6 = - 3. 1 3 3 2 0 X 1 O' 14 
C 10 = - 1. 64420X10" 21 
C 14 = - 2. 1 8 4 6 0 X 1 0" 29 

C 6 = - 3. 1 4 4 6 9 X 1 0" 13 
C 10 = 1 • 6 1 2 7 9 X 1 O" 22 
C 14 = 2. 9 1 5 3 4 X 1 0" 30 

C 6 = - 4. 2 7 3 0 0 X 1 O" 14 
Cl0 = - 8. 9 0 5 4 9 X 1 0" 23 
C 14 = 3. 8 5 2 5 1 X 1 0" 30 

C 6 = 3. 9 1 0 6 3 X 1 0" 13 
C 10 = 2. 97494X10" 22 
C 14 = 3. 6 4 1 9 9 x 1 0" 31 



WO 03/003429 
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k = 0. 000000 
c i . l 5 6 7 8 X 1 0 " 8 
C 8 =- 1 • 7 2 1 6 5 X 1 0 -1 8 
C 12 = - 2. 2 8 7 2 2 X 1 O" 27 



C 6 =- 1. 0 4 4 7 8 X 1 0 
C 10 =3. 5 15 11X10" 
C l4 = l. 4 3 9 6 8 X 1 0" 



-22 



- 1 3 



5 2® 



K = o. 000000 

C 4 = - 3. 2 6 3 6 4 X 1 0" 8 



C 6 = - 5. 39112X10' 
C 10 = - 6. 3 9 7 4 4 X 1 0 



C 8 =4. 6 3 4 1 5 X 1 0" 
C 12 = 2. 4 5 5 4 9 X 1 0 



- 1 7 



-25 



Cl4 = - 5. 3 6 4 8 6 X 1 0 



-30 



Dw= 1 7 mm 

Nw= 0 . 84 

Ew= 2 2mm 

S = 2 8 3 . 047 1mm 

R= 2 1 1 . 566 1mm 

(1) (DwNw)/Ew=0. 649 

(2) S/l R I =1. 338 

&if5£, *»ttf<£?»fil 5 7. 6 2 4 4 nm£, ^^tS 1 5 7. 6 2 4 4 nm 
+ 1 pm= 1 5 7. 6 2 5 4 nm£. -j*«*tt 1 57. 6244nm-lpm 
= 1 5 7. 6 2 3 4 nm^n^nSl/T^5. IRJSB*>69! 5 frfc<fc? » 
l^JtHTtt, 5 7. 6 2 4 nm± 1 pm<D«##l;:*f bTfe»Rg# 

[J|l2$tt0!l] 

J^fcttflKS^T** 1 ***^* 111 ' *ft«#1 5 7. 6 2 4 4 nm±l 
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2M*®#©lH]®£fittfcIE*xX;ti7>l/>XL 1 4 <h, MM U->XL 1 5 V 

?z jimizwwzfotttciEt-zxz^yXL 1 6t, i^^HMKcaii&fltt 

M^ftttfcIE^xT^Xl^XL 1 9 <hfr £J§J&£nT^&. 

S&fc, *3tt«tffc¥*G3tt, 3t©aff^lRlK:»oT^^;P«^6««C» 
l/^^;miJ(CCD®^[6]^feiE^XX*Xl/>XL 3 1 ffifiU>XL 32t, 

onoiBsiRj^fcMiHiu>XL 3 4 <h, v^z )W\\zimm&ovm*:$\rttz-jE* 

XL36<b, HD^OASi, ffi£jP>XL3 7<h, l^^ffillDfliSfcfilttfc 
%*-Z*XU>XL3 St. U^Z )VM\z¥mZfatttz¥&U>XL 3 9<h, 
M£bl/>XL3 1 Ot, ^XAtJtC^«^©Da® ; £lS]^/iiE^XX^7sW>X 
L311t, U^^;UfiHtwdiS&|fi]^fciE^X^*^U>XL3 12t. £XA 
#IK¥®£fittfc¥£bl/>XL 3 1 3 tfrbffif&ZnT^Z. 
XOWi 2 SIC £2 3(llfi0|C^^SiS»3t^»©K7C©tt€raif 

H2S 

A = 1 5 7. 6244 nm 



WO 03/003429 



PCT/JP02/05878 



-42- 

N A= 0 . 84 
B= 1 3 . 7 mm 
A = 3 mm 

LX (Ew) =2 2mm 
L Y= 5 mm 





t r 


d 




n 








134.0611 








i 


262. 9619 


50.0000 


1. 


5593067 


(1/>XL 1 1) 


2 


-690.2912 


114.9165 








3* 


-599. 9988 


18.0000 


1. 


5593067 


(U>XL 1 2) 


4 


-750.0000 


1.0000 








5 


-3025.0000 


27.9713 


1. 


5593067 


(1/>XL 1 3) 


6 


-244. 8589 


43.6281 








7 


1 14.5751 


28.3042 


1.5593067 


(I/>XL 1 4) 


8* 


175.8195 


92. 1920 








9 


-109.5355 


45.7658 


1. 


5593067 


(U>XL 1 5) 


10 


997.5337 


10. 1935 








11 


-331.5471 


44. 1807 


1. 


5593067 


(lx>XL 1 6) 


12 


-131.7230 


43.6830 








13 


-1519.9100 


38.6864 


1. 


5593067 


(U>XL 1 7) 


14 


-166.0874 


44.0031 








15 


508.0358 


27.8372 


1. 


5593067 


(1/>XL 1 8) 


16 


-487.9084 


8.7669 








1.7 


265.5991 


22.9898 


1. 


5593067 


(U>XL 1 9) 


18* 


1561.9630 


86.0000 








19 


oo 


-264.6314 




(Sgl7m#TDfttf&8) 


20 


127.3620 


-20.0000 


1. 


5593067 


(U>XL 2 1) 
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21 


702.6119 


-31. 1397 


22* 


164.9999 


-27.0000 


23 


422.8572 


-43.0899 


24 


196. 5261 


43.0899 


25 


422.8572 


27. 0000 


26* 


164.9999 


31. 1397 


27 


702.6119 


20.0000 


28 


127.3620 


264. 6314 


29 


oo 


-85.0000 


30 


2164.9673 


-24.7566 


31 


219.1763 


-1.0000 


32 


-296.9471 


-26.3606 


33 


1129.3092 


-20.0736 


34 


-243.2548 


-28.2049 


35 


-1226. 1325 


-37.0789 


36* 


249.2995 


-18.0000 


37 


-367.2759 


-192.0672 


38* 


800.0000 


-28.4116 


39 


247.6103 


-30.2659 


40 


-246.9554 


-33.9672 


41* 


-1000.0000 


-20.9789 


42 


oo 


-5.0000 


43 


-420.5483 


-47.2146 


44 


412.3925 


-21.7678 


45 


197.9152 


-25.0000 


46 


280.6330 


-1.0000 


47 


oo 


-27. 1468 


48 


531.5277 


-1.0000 
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1.5593067 (U>XL 2 2) 

1.5593067 ( 1/>XL 2 2) 

1.5593067 (1/>XL 2 1) 

(H2ftS§#r9flltf£U 2) 
1.5593067 (U>XL 3 1) 

1.5593067 (W>XL 3 2) 

1.5593067 (1/>XL 3 3) 

1.5593067 (U>XL 3 4) 

1.5593067 (1/>XL 3 5) 

1.5593067 (1/>XL 3 6) 

1.5593067 (U>XL 3 7) 
1.5593067 ( 1/>XL 3 8) 
1.5593067 ( 1/>XL 3 9) 
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49 


-422. 7241 


-30.3630 


50 


3025.0000 


-1.0000 


51 


-191.0370 


-31.1678 


52* 


-674.8686 


-1.0000 


53 


-128.0047 


-34.6343 


54 


-583.8584 


-7.3608 


55 


-681.9357 


-18.0000 


56 


00 


-20.0000 




($XA®) 





(mm?-*) 

3® 

/c = 0. 000000 

C 4 = - 8. 56936X10- 8 

C 8 = -l. 5 5 6 6 8 X 1 0" 16 

C, 2 = - 6. 07941X10 -25 

8® 

/c = 0. 000000 
C 4 = - 1. 6 9 0 5 5 X 1 0" 7 
C 8 = 2. 63740X10" 15 
C 12 = - 5. 0 1 8 3 4 X 1 0~ 24 

1 8® 

k = 0. 0 00000 
C 4 = l. 24311X10 -8 
C 8 = 3. 5 2 8 7 1 X 1 0" 18 
C 12 = 3. 5 18 15X1 0" 26 

2 2® (2 6®<h|Wl-®) 
/c = O . 00 0 0 0 0 

C 4 = - 2. 4 3 8 0 2 X 1 0 -8 
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1. 5593067 (U>XL 3 10) 
1. 5593067 ( 1/>XL 3 11) 
1. 5593067 ( 1^>XL 3 1 2) 
1.5593067 ( 1/>XL 3 13) 



C 6 = 2. 4 6 2 0 1 X 1 0~ 12 
C 10 =9. 4 3 3 8 6 X 1 0~ 21 
C 14 =2. 17 15 9X1 0" 29 

C 6 = 2. 0 5 6 4 9 X 1 0" 12 
Cl0 = - 1. 7 6 4 1 9 X 1 O" 19 
C 14 = 9. 35851X1 0 -28 

C 6 = - 6. 42840X10" 14 
C io== - i . 7 4 8 0 9 X 1 0~ 22 
C 14 = - 3. 5 3 9 2 5 X 1 0" 30 

C 6 = ~8. 60903X 1 0 -13 
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C 8 = -l. 8 0 2 4 7 X 1 0" 17 
Cl2 = - 6. 9 0 9 4 6 X 1 0' 29 
3 6® 

K = 0. 000000 
C 4 = - 5. 2 6 0 8 8 X 1 0" 9 
C 8 = - 2. 0 2 5 1 4 X 1 0" 16 
C lt — 5. 7 6 3 7 8 X 1 0" 25 

3 8® 

K = 0. 000000 
C 4 =3. 2 0 2 1 7 X 1 0- 8 
C 8 = - 1. 7 5 5 5 3 X 1 0" 17 
Cl2 = - 2. 6 7 8 4 6 X 1 0- 26 

4 1® 

K = 0. 000000 
C 4 = - 1 . 4 6 3 2 2 X 1 0" 8 
C 8 = -2. 5 17 6 1X1 0" 17 
C 12 = - 2. 7 5 6 0 4 X 1 0" 26 

5 2® 

K = 0. 000000 
C 4 = - 3. 1 3 7 6 1 X 1 0" 8 
C 8 = 9. 2 3 9 1 9 X 1 O" 17 
C 12 = 7. 7 0 4 9 4 X 1 0" 25 

Dw= 2 Omm 

Nw=0. 84 

Ew= 2 2mm 

S = 2 8 6. 7 8 3 1 mm 

R=196. 5261 mm 



PCT/JP02/05878 

-45- 

C J0 = - 2. 4 7 3 1 5 X 1 0" 22 
C 14 = - 1. 5 6 7 2 1 X 1 0" 31 

C 6 = 8. 0 0 2 9 1 X 1 0" 13 
Cl0 =l. 4 5 5 2 4 X 1 0" 20 
C M — 1. 5 2 7 3 5 X 1 0" 31 

C 6 =4. 2 7 7 9 3 X 1 O" 13 
C 10 =8. 5 5 7 1 8 X 1 0" 22 
Cl4 =4. 7 5 2 9 7 X 1 0" 31 

C 6 = 6. 4 3 3 2 2 X 1 0" 14 
C 10 =l. 3 7 2 4 4 X 1 0" 21 
C 14 = 3. 93456X1 0- 31 

C 6 = - 8. 7 8 2 7 6 X 1 0" 13 
C 10 = - 1. 3 0 6 8 9 X 1 0 - 20 
C 14 = - 2. 2 8 8 4 5 X 1 0" 29 
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(1) (Dw • Nw) /Ew=0. 7 6 4 

(2) S/l R I =1. 459 



PCT/JP02/05878 



ttftit*. *itt+ii«*1 5 7. 6 2 4 4nra^ tt*ttl5 7. 6 2 4 4 n 
m+lpm= 1 5 7. 6 2 5 4 nm*. -jS««ttl 5 7. 6 2 4 4 nm-lp 
m=l 5 7. 6 2 3 4nm^nfn^bT^ 0 JRIIiafr&W&Mfc.kSK:, 
SS2Mfl£fc^Tfcl&lMfl£E«l- &fifitf*1 5 7. 6 2 4 nm±lp 

ttfT'ZZc ifc, MJSWTtt, |BiBEtt«CMi5.fctfftU>X <L2 1. L 

2 2) *«l*^Wi«SST*^0^«lAX2H»oTEIlSnT^5^ 

^ (2) £i&J£LTV>50T, IHIiiJE»«tCM©»*C«tS«»S'hS <W^-"C, 



3 MM] 
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2t. U?2)lRm\ZWmZfaVtz2&<D*-7.j3ZJE\/>XL 3, L4t. V 
??)VRmiZ&m*fttftc3foQ*-XtlZiEl'>XL 5~L 7 t. -7XAW1 
{CKIffi^lWfc^XT.^tl^XL 8 3&<DMIH]1/>XL 9~L 1 1 
mihVyXh 1 2t, l^^RWcOT^ftttTc^x^XIEl^XL 1 3 t, 
Mfll/>XL 1 4<h, IP^DASt, iTOU>XL 1 5 t, U^Z )VRM\ZW 
m*forttc*-Xt}7.fkV>XL 1 6£:, l/^^RfciJIItHM^ftttfc^xX;*? 
ZIEU^XL 1 7 VX/\V?m\ZEm*ftttfc3&l0*-Xt)7>]EU>XL 1 
8~L20£> U^;URWClH]®£fitt7c¥[H]l/>XL 2 1 TO¥ML 

2 2 £fr ftTl^o 
£11 2 Bite, m3HM^J{C^^5g^^^lCckoT^XAW±t^$tl?) 

fcfc, ^SIIWJ^S^^II^^^^^Ttm^ER^flbnbmAttOT* 
ROX^flKfto 7c -tm (&m<D-t&) £, LY\$m?mytmt$LER(DYljfa\Z 

o^/\m^o^momnt^^zmotziy'^^^m^i(Dm(Dm^> r 

W<D&m*'& {imW<DM£\Z\tM&&%r¥'& : mm) £, d ti£iB<0ttl±roHI 
Tfcfc5®raK (mm) £, tt»»i3tiSiatt»*JOl*»«*. Tfciii® 
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is^Ttt, l/^^;U«Crt*^Ti!!iliOSIi**a*iEi:l/. (HUB A 

u r e ««w zmmmmmGtzmm&m uw*. 

9 3 0 6 6 6T4A?>n&. 

£3|g 

(£gft7E) 

A = 1 5 7. 6 2 nm 
0 = -O. 2 5 
NA=0. 8 5 
B= 1 1 • 3 mm 
A=0 

L X = 2 2 mm 
LY=5mm 



m 


n r 


d 




n-h 






JUS) 


55.0000 








i 


1760. 1477 


13.0000 


MS 


I D 


(1/>XL 1) 


2* 


154. 1222 


31.5550 ' 




I D 




3 


-100.0051 


35. 1768 


MS 


ID 


(U>XL 2) 


4 


-204. 4440 


0.2632 




I D 




5* 


-229.9998 


49.8862 


MS 


1 D 


(1/>XL3) 


6 


-205.2327 


1.0000 




I D 




7 


-1022.4100 


43.9568 


MS 


I D 


(U>XL4) 


8 


-240.0184 


1.0000 




I D 
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9 


305.3055 


43.3393 


me 


ID 


(U>XL 5) 


10 


13811.5160 


1.0000 




I D 




11 


260.0366 


49.9927 


me 


I D 


(U>XL 6) 


12 


1061.5609 


1.6965 




I D 




13 


201.2791 


44.9989 


me 


I D 


(1/>XL 7) 


14* 


1264.2864 


1.0008 




I D 




15 


746.2630 


41.9997 


me 


I D 


(U>XL 8) 


16 


554.5437 


9.6189 




I D 




17 


-1904.6110 


41.9988 


me 


I D 


(U>XL 9) 


18 


100.8840 


66. 1124 




I D 




19* 


-133.6471 


13. 1297 


me 


I D 


(1/>XL 1 0) 


20 


347. 1443 


81.4331 




I D 




21 


-191.2608 


47.9972 


me 


I D 


(1/>XL 1 1) 


22* 


1567.7421 


6.8417 




I D 




23 


2383.7446 


45.8049 


me 


I D 


(1/>XL 1 2) 


24 


-254.2886 


1.0005 




I D 




25* 


-826.9931 


27. 1939 


me 


I D 


(U>XL 1 3) 


26 


-318.6391 


1.0003 




I D 




27 


812.6131 


58.9358 


me 


I D 


(1^>XL 1 4) 


28 


-339. 1799 


3.0000 




1 D 




29 


CO 


35.7374 




I D 


(flD^O AS) 


30 


1993.9339 


60.0000 


me 


I D 


(1/>XL 1 5) 


31 


-299. 7702 


14.3166 




I D 




32 


-250.3567 


31.9046 


me 


I D 


(U>XL 1 6) 


33 


-409. 2235 


1.0000 




ID 




34 


-3543. 3950 


36.4233 


me 


I D 


(1/>XL 1 7) 


35. 


-493.5664 


I. 0000 




I D 




36 


326.4763 


35.6384 


me 


I D 


(1/>XL 1 8) 
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37 


2606.2523 


1.0000 




I D 




38 


150. 1197 


55.0000 




I D 


v v S7\ L 1 y ) 


39* 


339. 1014 


6.3990 




I D 




40 


213. 3769 


27.0460 




I D 


(V sTsL 2 0 ; 


41 


744.7389 


4.2700 




I D 




42 


-17499. 2300 


26.5000 


(CI) 


RE 


(1/>XL 2 1) 


43 


oo 


1.5001 




RE 




44 


oo 


26.5000 


£E(C2) 


RE 


(W>XL 2 2) 


45 


oo 


8.0001 




RE 
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